A powder X-ray diffractometer study of hexakis(tridecylsulfono)benzene (HASB13) has been carried out over the temperature range 20 to above 80 °C. In this range three phase transitions are observed by sharp discontinuities in the diffraction pattern indicating a solid-solid, solidmesophase, and mesophase-liquid transition. The mesomorphic phase is identified as a hexagonal columnar discotic mesophase, Dhd, with intercolumnar spacing of 25.7 A and average stacking distance of 4.9 A. Both distances are independent of temperature but there appears to be a gradual increase in the stacking disorder as the temperature is increased. The magnitude of the intercolumnar distance suggests a considerable degree of side chain disorder. A detailed X-ray diffraction study was also performed at room temperature on a single crystal of hexakis(propylsulfono)benzene (HASB3), which is not mesogenic. The results provide detailed information on the structure of HASB3 which is used in the interpretation of HASB 13 results.
optical m icroscopy and nuclear magnetic resonance spectroscopy this m esophase was tentatively iden tified as a uniaxial columnar m esophase with negative anisotropic magnetic susceptibility ( z l / < 0) [5] . In the present paper we report a detailed X-ray powder diffraction study o f the « = 1 3 member o f the series (HASB 13). The results are consistent with the previous study and provide additional quanti tative information on the structure o f the m eso phase, in particular with regard to the intra-and intercolumnar spacing and the overall symmetry o f the mesophase.
To obtain structural information on the sulfonobenzene core we also performed a detailed struc tural study on a single crystal o f HASB3 which is not mesogenic. This study provided detailed atomic coordinates on the HASB3 m olecules which are used in the discussion o f the m esophase structure of the higher hom ologues.
Experimental
The powder X-ray measurements on the HASB 13 hom ologue were made using a m odified vertical 0340-4811 / 8 6 / 0600-0855 $ 01.30/0. -Please order a reprint rather than making your own copy. Fig. 1 . Transition temperatures in the hexakis(alkylsulfono)benzene series for 5 ^ n ^ 16, based on DSC measurements [5] . Open symbols are for transitions with decreasing temperature; solid symbols for increasing tem perature. Circles are for the isotropic-mesophase, squares for the mesophase-solid, and triangles for the solid-solid transition.
scanning Philips diffractometer with transmission specimen and focussing LiF (200) m onochromator adjusted for Cu Ka radiation (weighted wavelength 1.5418 A) in the incident beam, and a temperature controlled specim en stage [6] , Intensities were recorded with a N al(T l) scintillation detector and were transferred to a central com puter for further processing. Some additional measurements were made using a small angle scattering apparatus having a two-dim ensional position sensitive detec tor [7] , Samples o f HASB13 for the powder diffraction measurements were hermetically sealed in disc shaped specimens which were 0.5 mm thick and covered at top and bottom with 25 |i aluminum foils. The previous work [5] indicated that it is possible, by slowly cooling a bulk sam ple from the isotropic phase in a strong magnetic field, to prepare specimens having a two-dim ensional dis tribution o f domains with directors lying in a plane perpendicular to the direction o f the field. However, attempts to align the samples in the above specimens were unsuccessful, apparently due to strong wall effects. Consequently all results on HASB13 refer to unaligned "powder" samples.
The single crystal measurements on HASB3 were made at room temperature using a Syntex P2j diffractometer equipped with a graphite monochromatized MoKa radiation source (weighted wavelength 0.7107 A ) [8] , The single crystal dim en sions were 0.3 x 0.35 x 0.5 mm. O f the 3167 indepen dent reflections, 2770 were used for the structure refinement. The data were corrected for dispersion, and anisotropic temperature factors were deter mined. The R factor for the sructure was 0.0477.
The compounds were synthesized as previously described [ 
The Solid Phases
Before discussing the diffraction data o f the mesophase we briefly com m ent on the result obtained from the solid phases. For HASB13 only powder diffraction measurements were made, where at least 14 well resolved peaks were observed. Table 2 , and average interatomic distances and bond angles are summ a rized in Table 3 . It may be seen that the oxygen atoms o f successive SO 2 groups are alternately oriented above and below the benzene plane [10] . This rules out the possibility o f an alternative structure in which the six sulfurs are bonded to each other via oxygen bridges coplanar with the benzene ring to form a macroheterocyclic ring surrounding the benzene core. Such a structure is also ruled out by ESCA measurements which indicated that the compound has just one type o f oxygen rather than two, as would be expected for the alternative multisulfurane-oxide structure [ 11] ,
The Mesophase
As the temperature o f a HASB13 sample is raised to above 63 °C there is a sharp discontinuous change in the diffraction pattern, which corresponds to the solid-m esophase transition. In the mesophase only four diffraction peaks are observed, three of which o f quite low relative intensity. The tempera ture dependence o f the d-spacing and relative inten sities are shown in Figs. 2 and 3 Table 3 . Average bond lengths and bond angles in solid hexakis(propylsulfono)benzene.
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Ring: C -C [12] , the repeat unit is 31 A, i.e. about 5 A larger than in HASB13. The fact that the diam eter o f the truxene core is larger than that o f sulfone derivatives suggests that in both discotic series the side chains are highly disordered. This was also manifest by deuterium N M R studies [13, 14] . It should be noted that while for truxene the repeat units are temperature depen dent, for HASB13 they are not.
We have attributed the 4.9 A d-spacing (peak dA in Figs. 2 and 3) to the average distance between molecules within the columns. However since we were unable to align the sam ple we could not prove that this scattering feature is indeed perpendicular to 
